building, are so arranged that the moving or handling of patients cannot be carried out easily and quickly. Anesthetists, particularly, are affected when the space is cramped or the lay-out is bad and it is our aim to-night to talk about those things which, though they may be " unconsidered ", are far from being " trifles ".
The general arrangement of the surgical side of a hospital should be such that the surgical wards and theatres are close to one another, and, if possible, on the same floor-level. Preliminary injections save a large number of patients from the distress of a conscious journey from the ward, but not in every case is it practicable or even desirable to put the patient to sleep beforehand, particularly in hospitals where long series of operations are conducted. Certain of our patients will have to be brought to the theatre awake and, as far as possible, we should spare them a protracted and alarming journey. Being taken up and down in a lift seems to be especially distressing, and lifts certainly add greatly to the time required in transport. If lifts have to be used, those serving the theatre should be very rigorously reserved for the theatre use; otherwise all of us, from the patient downwards, will find our time being wasted for the benefit of charwomen and errand boys.
Long journeys to the theatre are bad, and long journeys back are worse. In the first place, it is impossible adequately to look after the patient's general condition whilst he is being trundled along, and secondly, the longer the journey, the greater the risk of post-operative chest troubles. This was demonstrated quite clearly in one of our teaching hospitals where it so happened that the patients from one side of a ward were taken to an adjacent theatre for their operations, and the patients on the other side of the same ward went to a more distant theatre. All other factors seemed to be the same. The patients had the same preliminary treatment and the same anaesthetics, but those who went to the further theatre had a definitely greater incidence of post-operative chest troubles. Our motto should be, "Quickly there and quickly back Proceedings of the Royal Society qf Medicine 14 The arrangement of the actual theatre-room itself is a matter which we can leave to the surgeons. In general, provided we have enough space in which to put ourselves and our apparatus, we shall be content. One or two points we may make concerning lighting, flooring, and suction. We suffer in particular if the windows are in line with the sun, for theatres are usually set out in such a way that the anmesthetist faces the light. If there is any direct sunshine, we get the full glare of it. We all know one private hospital in London where, on summer mornings, the anBesthetist has to be provided with a celluloid eyeshade. A north light is most desirable. The flooring of the whole theatre block needs to be of some material which will rapidly disperse any static potential which may have accumulated on our trolleys and machines, and which we hope to release by means of the drag-chains we have hanging from them. The usual granolithic floorings do this effectively, but I do not know if the rubbery compositions sometimes used are equally effective. This should be tested in all cases, otherwise our precautions are useless. Suction should be " laid-on ", or rather " laid-off ", from convenient points in the theatre itself, and from the anaesthetizing room and the recovery room. It should not be maintained by an electric motor working in the theatre, but is best arranged for by some central pump working at a distance. The exhaust air, which in throat and chest operations may be heavily charged with inflammable gases or with ether vapour, should be conducted into the open air well away from any possible source of ignition. With these provisos we can leave the surgeon to make his own theatre arrangements.
An ancesthetizing room is absolutely essential, and a recovery room is highly desirable. What is emphatically necessary, but always difficult to secure, is that the anaesthetizing room shall be devoted to the induction of anaesthesia and to that alone. It must not be looked upon as a convenient storage place; adequate room for linen, stock, instruments, and appliances must be provided elsewhere and, if possible, at a good distance from the anaesthetizing room itself. Recently a paying patients' unit was opened at a certain North London hospital. The anEesthetizing room was quite large and conveniently situated, but the theatre was too small. The theatre equipment began to arrive, and it at once appeared that the only place for the glass-fronted instrument cupboard was in the anesthetic room, where the waiting patient would be encouraged by the sight of forceps and clamps, with a saw and chisel here and there to add variety. The anesthetizing room must not be used for storage purposes, nor must it be looked upon as a cloakroom. There is one theatre in which it is used as a robing-room for such students as are not actually taking part in the operation, and there is another in which the porters change their overalls and store their squeegees in it. It should not serve as a passage between the further parts of the theatre and the outer world of the hospital. Any such abuse of the anaesthetizing room means that the waiting patient is liable to be unnecessarily disturbed, and-a point of more importance-that we anaesthetists are likely to be interrupted in the most technical and difficult part of our occupation. As an extreme instance I should like to describe the walls of one room which is familiar to me. On the right of the door is a row of hooks for dressers and visitors to hang their coats on. Then comes a large cupboard full of spare instruments, syringes, needles, tourniquets, and so forth. The doors of this may be opened at any time to display to the anxious patient two huge pairs of plaster shears which hang inside. After the cupboard comes a tier of shelves on which live the small gas cylinders lent out for occasional use in the wards. Then comes the window, followed by another row of hooks. Here are hung face-masks, gas bags, rubber tubing and rubber head harness-all very formidable to the uninstructed eye. Then there is a large poison cupboard labelled as such. After this appears a queer contraption which looks like a vicious wrench, but is actually only an arm rest, hanging on the side of another large cupboard. In the last are to be found lithotomy posts, arm-straps, And other means of restraint, together with a stock of anBsthetic bottles. Finally, in the corner between this and the door, stands a tall metal standard with a douche can on the top. It is very undesirable for a patient to lie gazing at all this-and the more so that on one of the cupboard doors is a red printed notice giving vigorous warning as to the dangers of ether explosions. Any of the things stored here may be wanted suddenly, and the patient or the anesthetist may be abruptly disturbed by an anxious nurse or porter. To open one of the cupboards fully, the operating table or trolley has to be pushed right to the opposite wall. Just as one is about to pass an endotracheal tube, the whole affair may be heaved sideways with a cry of "'Excuse me, sir, Mr. So-and-So wants--". All this is frankly appalling, but serves in an extreme way to show the necessity of reserving the ana3sthetizing room solely for the anesthetist's purposes.
Having gained our special room, we must consider how it is to be placed with regard to the world at large and to the theatre proper. This is a matter of great importance. The planning of the theatre and its adjacent rooms should be such that the patient approaching the theatre is at once in the anesthetizing room. Central corridors with theatres and anaesthetizing rooms opening off them to left and right may make for easy planning, but they are bad for the patient, who, on entering the corridor, may see into all sorts of places which were best closed to him. Even the presence in the corridor of white-gowned sisters, nurses, and dressers is alarming to the anxious patient, and our entrances should be so arranged that no such distracting sights can reach him. In one London hospital, long overdue for re-building, it is impossible for a patient to be wheeled into an anesthetic room without passing the theatre doors through which all the instruments have to be taken from the sterilizing room. It requires great care to arrange matters so that a second patient does not get a rapid and comprehensive view of the operation which is being performed on the first. This is abominable and, although no modern theatre is likely to be so ill-designed, we must take care to avoid even the minimum risk of such brutal exposure. In the same way we must arrange as far as possible that the patient approaching the anaesthetizing room shall not cross the path of any patient returning to the ward. The latter may be breathing stertorously or groaning, and sometimes patients even manage to be sick before reaching their beds. Any such sound or sight is very disturbing to the man whose turn is just about to come. For a single theatre it is comparatively easy to plan a strictly one-way traffic system; it becomes more difficult to arrange when a row of theatres is to be built. As far as possible, however, arrangements should be made to keep apart the snoring sheep and the yet observant goats.
The anasthetizing room should be arranged immediately alongside the theatre and should open directly into it. There are good reasons for this, but first let us consider the immediate objection. Will not the waiting patient see and hear too much ? Provided the walls are sufficiently thick and the doors sufficiently heavy and close-fitting, no sounds from the theatre should get through. The anaesthetizing room, though immediately next to the theatre, should, however, be as far away as possible from the sterilizing room-a source of much noise in all theatres and sometimes the home of the most deafening bangs and clatter. It sometimes happens that every whisper in the theatre is heard as a shout in the anaesthetic room, and sometimes the position is reversed. This is probably an avoidable accident, though how it is avoided I cannot say. No alarming sight can assail the patient in the anaesthetizing room if there are double doors leading into the theatre placed in the corner at the junction of the dividing wall and the outer wall of the theatre itself. lf they are opened the waiting patient will not be able to see more than a few feet of blank wall. With a well-trained surgical team the doors from the anaesthetic room will never be opened whilst an operation is in progress-but we have a perennial crop of young probationers, students, and porters, and they all take time to learn that though the shortest way may be the easiest, it is not necessarily the best. However, properly placed, our doors should not expose the theatre unduly.
The benefits from proximity between the theatre and ancesthetizing room are many. In the first place, wheeling the patient on trolley or operating table, and keeping pace at the same time with an anaesthetic machine, is a difficult businessmuch more so if busy corridors have to be traversed or corners turned. Secondly, if "laid-on" systems of gas are used, the less the distance between the two points of supply the better. Thirdly, the anaesthetist is better able to be in two places at once. It is a bad system, but as long as time presses and surgeons are impatient, hospital anasthetists will find themselves beginning to induce anesthesia in the second patient whilst the final stitches are being put into the first. We often have to keep our eye on two patients-one just being put under, and the other being allowed to come round. The less distance we have to move, if we should be called back to the theatre, the better for all concerned.
Incidentally, we have raised two further points: the questions of " laid-on" gas systems and of recovery rooms. Since the introduction and elaboration of sodalime absorption methods, whereby the aneesthetic gases are used by each patient over and over again, we have lost the great advantage of a " laid-on " system, namely, the cheapness of gases supplied in bulk. It seems doubtful to me whether such an installation, with its heavy capital expense, would now be worth while. On the other hand, oxygen supplies from the wall seem to be the latest rule in the fitting up of medical wards, and as oxygen is a consumable and not re-usable gas, it will probably be right to have pipe supplies to the theatres and to the aniesthetizing and recovery rooms.
Recovery rooms should, I think, be provided in all theatres. All that is needed is a room somewhat the same in size as the anaesthetizing room and equally adjacent to the theatre. In the ordinary way it will merely form part of our one-way scheme of traffic, and it need not be so rigorously taboo for storage and other uses. In it a sick patient can be kept immediately after operation until his condition is such that he can safely be taken back to the ward. The patients who need post.operative attention most are usually those on whom an extensive or prolonged operation has been performed. These are naturally put at the beginning of the operating list, so that the surgical team can be at its best. When the operation is finished, the patient is returned to the ward where he may possibly need rapid and expert attention. Yet at this moment, the surgeon and anaesthetist are some distance away and-more than that-are engaged on a new task which it is difficult for them to leave for long at a time. If the patient is kept close at hand in the recovery room, a more careful watch can be kept upon him, emergency measures can be applied without the least delay, and restorative treatment can usually be given much more efficiently than when he is in bed in the ward. We shall thus be spared those anxious mioments which arise when messages come that " the last patient is not so well; shall Sister give him some ?". At least we can slip into the recovery room and judge the state of affairs for ourselves.
A great fault in many an8esthetic rooms is their smallness. When we have fitted to the walls a low cupboard, a wash-basin, an instrument trolley, and a low shelf, we must have left enough floor space to allow us to turn completely around the patient's trolley. These trolleys are 6 ft. long and we need about 8 ft. sq. for the manceuvre. The actual size of the room will have to depend upon its shape and the way in which the fitments are arranged; it will require an area of at least 100 sq. ft.
We have said that the doors should be of heavy wood; they should be easy to open and should be wide enough to allow the passage, if necessary, of a hospital bed -for sometimes it is essential that a patient should be brought to or from the theatre without being disturbed from the position in which he has to be nursed. I find, myself, that a double door on ordinary hinges, without any automatic closing device, is the most satisfactory type. One half of the door needs a bolt to hold it to the lintel and the other an ordinary latch. Sliding doors save space but they are noisy. Automatic closing devices never seem to shut the door completely, and the patent foot-stops which are provided for keeping the door open always go wrong in the end. All that is really necessary is just a pair of doors which one can open and shut oneself, and which will stay open and stay shut.
The walls of the anaesthetizing room should be thick enough to keep out all sound from the adjacent rooms. As far as can be managed, pipes for water, air, suction, waste, and heat, should not be run in their thickness. The hisses and gurglings which so frequently come from theatre walls are distracting to the anLesthetist and disturbing to the patient. Often one turns on a cylinder valve and is aware a few moments later of a dim hissing. A hurried search round the apparatus fails to show a leaking valve; then the noise stops-it was only nurse drawing off water from the sterilizer! The walls are best finished off with a smooth paint -surface. The designers of operating theatres used to have a passion for tiles, but that, I am glad to say, seems to have died. Tiles go yellow with age, they are liable to crack or drop off, and they are far too suggestive of abattoirs and underground passages. The restful effect of green walls is now well known, and all modern theatres are painted in that colour, but we are not long doing our work in the anesthetic room and hardly need to be rested there. The poor waiting patient is the man really to be considered, and I would like to see a brightly coloured wall to cheer him. It need not be anything garish: neither need it be the somewhat deadening green which we use for our theatres. Again let us remark that the walls should be free from any attachments or shelves above the two-and-a-half foot level.
If there is any projection available, someone will surely bang something on it. New apparatus is constantly being acquired in all operating units, and unless we are absolutely firm, some of it will be pushed into our anBesthetizing room.
This room, placed as it is between the wide world of the hospital and the narrower one of the theatre, often cannot be supplied with a window. This is good, for the most comfortable light for an anesthetist to work in is from a skylight. Patients during induction of anesthesia are horizontal, and a top light gives us the best view. If there is a side window, the wash-basin should be on the same side as that window, so that when the patient is in position for a spinal anaesthetic the anesthetist will have the minimum amount of walking to do. If a skylight is fitted, it should not be used for ventilation. I well remember one anesthetizing room with a skylight fitted with a patent opening arrangement of screws and levers on the wall. It was usually not quite shut and refused to close completely. Occasional raindrops came through, and in the winter months sudden and chilling blasts of cold air would stream down on to the wretched patient lying beneath. It really was a dangerous contraption. A second glass frame at the actual ceiling level is a necessary protection against accidental breakage, or leakage from our skylight. Artificial lighting needs four ceiling lights, one in the centre of each quarter of the ceiling; that is, in all probability, at each corner of the skylight. One light should have a switch at the corridor door so that the nurse bringing the patient up can switch it on but cannot expose him to a glare of strong light beating straight upon him; the other three lights should be separately controlled from a switch near the theatre doot, and need only be put on when the anesthetist needs them. It is generally arranged that an alternative supply of current is available for the main light in the operating theatre, lest the surgeon be put out of action by a sudden failure of supply. What does not seem to occur to many people is that the anaesthetist in his anesthetizing room is just as dependent on his light. The chances of his being caught out are less because he spends less time in his own room; nevertheless, an alternative supply should be arranged for at least one of the three lights in the anesthetizing room, and should be connected up with any automatic switch mechanism which is available for the main theatre.
Whatever methods of ventilation and heating are adopted, they must be identical with those of the theatre proper. Coming to the theatre, the patient is wrapped up in blankets and head shawls and is, in theory only, protected against changes of temperature. Once in the aniesthetic room he may be undressed for a spinal injection and, in fact, is often prepared for his ensuing operation whilst the anesthesia is being deepened from the level of mere unconsciousness to surgical relaxation. This means that all that lies between his abdominal wall and the air is a stain of iodine and a sterile towel. Our room, then, must be at least as warm as the theatre. This raises tremendous problems. What is the right temperature for operating theatres and what is the permissible reduction of humidity ? Surgeons vary as to their ideas of suitable temperature-we hear grumbles if the thermometer falls below 700 F., yet we are often told that the optimum operating temperature is 550 F.the same as that of a wine cellar. Whatever the theatre temperature is to be, our room should be at the same level. The question of relative humidity concerns us a little more directly. Air-conditioned theatres have been in use in London for some four or five years now. At first everyone was very pleased indeed. We worked in an agreeable warmth, our perspiration did not collect in huge drops on our eyebrows, our glasses did not fog as we breathed heavily under our masks, the walls did not sweat, and streaky lines ceased to run down the windows. All was most satisfactory until on the afternoon of November 14, 1934, a flame was lit in Ravenscourt Park which, metaphorically speaking, will never be extinguished. An explosion took place in one of the ancesthetiZing rooms and the exciting cause was determined as being the discharge either of an accumulation of static electricity on the patient's trolley or of an accumulation on the an.esthetic machine. All sorts of unfortunate circumstances combined to precipitate this accident: the tube leading from the machine was full of a mixture of ether vapour and oxygen in explosive proportions, the theatre porter, who had a dry skin, was wearing rubber-soled shoes, and so on. The fact, however, remained that hot dry atmospheres lent themselves more particularly to this form of accumulation of static electricity, and so added to the risk of explosion. This is a serious problem and must be dealt with as best we can. The answer lies in the earthing of all apparatus and trolleys to the floors by means of drag chains, the keeping moist of all rubber tubings and bags through which our anaesthetic gases flow, and the raising, as far as is tolerable, of the relative humidity of the air in the theatre unit. 0 Our room, its situation, and general conditions, being fixed, we must consider what we shall allow to be kept in it. Only the barest necessities for our work are to be admitted. Anything in addition is an encumbrance to us and tends to cause disturbance of the patient by unnecessary goings in and out. We have stipulated a suction point in the wall. If our room is oblong in shape, the probabilities are that the common position for the patient to lie in will be with feet towards the theatre door; the point for suction had better then be nearer to the other end of the roomfor we shall need suction to empty the mouth in those cases of intestinal obstruction in which there is regurgitation of bowel contents. Any supply-point for oxygen should be in a similar position. If the anesthetic gases are to be "laid-on ", the whole plan of the anesthetizing room will have to be arranged according to the particular scheme of supply adopted. Our wash-basin should be of ample size, with an elbow lever for control and mixing of hot and cold water, and a knee lever for opening and closing the waste-pipe. All the forms of pedal taps that I have met with have been faulty. This wash-basin should have alongside it a metal or marble slab to hold bowls of spirit or biniodide lotion. A fixture consisting of a cupboard and chest of drawers, about 2j ft. in height, should stand against the wall. This is to hold only those things which we may need in the routine course of work; in its lower part the cupboard should have room for a spare cylinder of each of the gases which we use and, on its shelf, room for bottles of the liquid anmesthetics. In the drawers will be kept masks, bags, tubing, catheters, and such other appliances and instruments as we may need at any moment. There should be a compartment in the top drawer for a tray containing syringes, and supplies of all the restorative drugs ready in ampoules. Space must be provided along the wall for the instrument table necessary for intrathecal and intravenous injections. This table should be near either the corridor door or the theatre door, according to whichever provides the easier way of bringing it in, ready for use. In all likelihood one wall will be used to place cupboard, wash-basin, and instrument trolley in a row; if this is so, it is convenient to have on the opposite wall a shelf about eight inches wide and two and a half feet from the floor. During an ancesthetic induction it is occasionally extremely useful to have close at hand a safe place on which to put a bottle or instrument. At the same time the shelf can hold the notes, X-ray films, bandages, and other things with which the ward-nurse is loaded.
With all these requirements fulfilled, the anoesthetist might have a room in which it was a pleasure to work. No antesthetizing room that I have yet seen has had all the virtues; some are quite good and some are very bad. It would seem that the needs of the working ansesthetist have been very scantily considered in the planning and arrangements of theatres in the past. Provided a surgeon has light, warmth, and air, he can do his work: but we, moving about and dealing first with a conscious patient and then with one unconscious, sometimes having to look after two at once, need much more consideration.
Finally, we must emphasize that all electrical switches and plugs, all heating apparatus and electrical fitments generally, must be enclosed and spark-proof. This applies to the whole theatre unit. To this day gas-rings for sterilizers are quite common, and in one theatre of a special hospital in Central London, extra heat is still provided on cold days by means of open electric fires. One day a bottle of ether was dropped on the floor and a sea of flaming liquid ran about. However, no one was injured, and so nothing has been done to alter this reckless arrangement. This instance shows that warnings on such simple matters are not so unnecessary as they might at first sight seem to be.
To summarize, the ansesthetist needs:
(1) Easy access from the wards to the theatres.
(2) A conveniently placed anwsthetizing room, away from all sight and sound of the theatre, yet opening directly into it.
(3) A recovery room.
(4) Enough space in which to work in comfort.
(5) Similar conditions in his room to those which prevail in the theatre proper, as to temperature, ventilation, and lighting. (6) Nothing whatsoever in his room except what he may require for the immediate purpose of inducing anmsthesia.
Discussion.-The PRESIDENT said that any system of heating for an operating theatre must be a very flexible one, because after such an operation as thyroidectomy-which should be performed at a temperature of 55°F.-might come a gastrectomy on an old patient with a very feeble circulation, requiring a temperature of 70°F. or so, and it was imnpossible to heat up a theatre in a short space of time.
With regard to pipe lines for gas, he thought St. Bartholomew's was the only London hospital in which the operating theatres were so provided. That was largely owing to the foresight of Mr. H. E. G. Boyle, and the system had worked very well indeed. It had now been in use six years, and he was not aware of it having caused any serious trouble. It was soon found that if the pipes were to supply more than one theatre, it was essential to have two reductions in pressure, otherwise one theatre would upset the working of another. The final system included a reducing valve on a battery of cylinders in the basement, and a second reduction on special pillars. With this double reduction the theatres could work separately or all five at the same time. Suctioil was laid on in the theatres, but not in the anesthetizing roomiis.
Dr. E. H. RAYNER: Ether is the most likely material to cause trouble, though hydrocarbons, such as ethylene and cyclopropane, are also ignitable. The occurrence in England of one or two cases of ignition which appeared likely to have been caused by a spark produced accidentally as a result of static electrification, led to the request of the Anestheties Committee, that the Medical Research Council should inquire whether the National Physical Laboratory could undertake an investigation into the subject, in order to obtain more definite information as to the nature of the risk, and to suggest precautions which might be taken for its reduction. For this purpose I have visited about twenty hospitals in London and the provinces, and one hospital abroad, and experiments have been made in many of them with the general result that it is frequently possible to induce electrical charges on operating-theatre equipment which are capable of giving rise to a small spark, say one-fiftieth of an inch long or more, sufficient to be felt when discharged by bringing a finger nearly into contact with the object. In what may be called favourable circumstances, sparks up to half an inch long have been obtained in a hospital with modern equipment.
It must be remembered that a very small spark is capable of igniting ether and oxygen mixture, so that ether vapour from the face-piece or other apparatus, happening to stream down over the place where a spark takes place, provides the elements necessary for ignition, particularly as the proportion of ether to oxygen or air, which will give an ignitable mixture, is very wide.
If a patient's trolley of the usual type, or operating table, is insulated by rubber wheels, electrification can be produced by drawing a warm blanket across it. A rubber mattress or sheet may aggravate the trouble. and the nature of the floor and the material of the shoes of the operator have an important effect.
Without going further at present into electrical details, but dealing more particularly with the design of theatres as affected by the risk, the most important factor is to discharge any electricity as fast as it may be produced. Metallic contact with the ordinary type of granolithic floor of operating theatres is practically sufficient. If the couch or table is supported on rubber, a light chain trailing a few inches on the ground and connected to the metallic framework of the couch has been found sufficient. Measurements of the electrical resistance of a large nurilber of floors of this type have been made, and the conductivity has been found sufficient to reduce any practicable charge to an innocuous value in something of the order of 0-001 second. If a rubber floor is used the results may be very different; a dangerous charge may be maintained for many seconds.
Experience in America has shown that if the dryness of the atmosphere does not exceed a certain value the risk is very much reduced, and there is evidence that a relative humidity of about 65% renders conditions reasonably safe. From this point of view the position and access to the sterilizing-room is of importance. In some hospitals this room is adjacent to the theatre, with rno doorway in between, and steam from the sterilizer diffuses into the theatre, which is all to the good. In other hospitals the policy has been to separate completely the sterilizing-room from the theatre; this may have its advantages, but it does not assist in reducing the risk of electrification.
In America, metal inserts in the floor are sometimes used to assist in discharging apparatus and staff if they become electrified. This seems hardly necessary here, if reasonable precautions are taken.
Mr. W. A. PITE, F.R.I.B.A., said that usually architects engaged on hospital work had to deal with surgeons and physicians who " called the tune ", and from the information they provided the architect had, in the first instance, to draw out plans which were later discussed in detail by the specialists and the members of the various staffs. The principle of not having in the ansesthetizing-room anything except what was actually needed for that purpose was the main thing. There should be plenty of room for the table. His own experience had been that the more simple the anesthetizing-room, the better, i.e. in regard to floor and walls, and the provision of the necessary cupboard room and lavatory accommodation; it certainly should not be a dumping place for all kinds of appliances, nor should it' be used as a store.
It was important to have some means of calling for assistance by means of a light or other signal, so that the anesthetist could ges help immediately, if necessary.
The window should be fitted with a dark blind. With regard to heating, there should be no source of heat that involved the risk of patients being in contact with it. A very good system of theatre planning was the twin type.
Mr. MICHAEL WATERHOUSE, F.R.I.B.A., said that one often heard of the requirements of the surgeon, but it was rare that the needs of the anaesthetist were put forward.
The sound-proofing of operating theatres was a point which had much interested him. Recently architects had been trying to do what they could in that way. The general conclusion was that it was almost impossible to produce a really sound-proof wall for theatres, as the surface, to be really effective, must be so porous as to be undesirable from the point of view of infection; also the surface must be cleanable and washable, and this presented great difficulties, as any form of paint defeated sound-proofing.
Dr. HADFIELD said that the only point Mr. Edwards'seemed to have omitted was the necessity of the provision of a telephone to allow the anesthetist to communicate with the outside world during his work. This telephone should be close at hand and easily available, but great care should be taken that the bell was so placed as to be beyond the hearing of the patient during the induction of aniesthesia.
Mr. W. H. HOBDAY, F.R.I.B.A., said that in hospitals of 100 beds and upwards it was advisable to provide twin theatres, with the usual utility rooms in between. For the aniesthetic room a built-in cupboard flush with the wall was useful. Metal shelves could be recessed into the wall with a pad of rubber; the latter deadened the sound, and could be taken off and washed. If the anesthetic room was facing south, and the glare of the sun in the eyes of the doctor was a difficulty, it could be overcome by using patent glass, i.e. two layers of glass with a thin film of glass wool in between. This would exclude both sun rays and heat. Sound-absorbing walls were ideal in some circumstances, but directly the builder applied treatment to the face of the wall, such as distemper or paint, it destroyed the acoustic properties. Floor channels should be large. He had seen one room with a very shallow channel, and it soon became flooded. With regard to scrub basins, he had found that slabs of chromium-plated brass placed at an angle with the wall were very efficient, and surgeons liked them very much.
Mr. R. E. APPERLY said that often the light in the anesthetic room was placed behind the anesthetist, whereas it was very important that it should be on either side, so that it would shine on the patient's face, as it was important to note the colour of the skin. Nearly all the operating theatres had green walls; this, in combination with the Zeiss light, and perhaps green towels, rendered it very difficult to assess the true colour of the patient. Anesthetizing a jaundiced patient at night, green towels and a Zeiss light being used, caused a degree of embarrassment which not only worried one, but might even constitute a danger to the patient's life.
Mr. R. J. CLAUSEN said that it seemed to him a mistake to have to send away amnesthetic appliances to the general sterilizer, because anything to do with aneesthesia was apt to be neglected in the hurry of the surgical procedures.
Mr. HENRY V. ASHLEY, F.R.I.B.A. said that if, as a result of this meeting, there could be something of a more permanent nature, such as a standing committee of doctors and architects, he thought it would be greatly to the advantage of hospital building generally. In a meeting such as this, a number of doctors of various views were assembled together, and from these views one could fix more effectively a sound principle of design and construction. For example, Dr. Edwards raised the point of having a recovery-room adjoining the theatre. He had himself been connected with the building of a hospital in regard to which that point was raised, and the doctors and surgeons were emphatic that having a recovery room was wrong, that patients should be got away to their beds as soon after the operation as possible; surely a point like this should be fixed. Another point was that doctors generally were not sure where the sterilizing-room should be in relation to the operating theatre, and the suggestion made that it might be quite away from the theatre again illustrated the value of discussing and deciding a principle. The way in which walls of hospitals should be decorated was another point of importance. One hospital he had to deal JAN.-ANAEST. 2 * with had as a stock colour for all its walls a dreadful bilious-looking green. If that hospital had been painted with more pleasing colours the patients would, he was sure, have felt happier.
Sound-proof walls, although possible to construct, were expensive. His own view on walls was that tiles presenting a glazed surface were th*e most permanent material; a painted wall had to have the paint frequently renewed, and'terrazzo and other jointless materials were liable to crack. Granolithic floors were divided into sections because of the great liability of the material to crack if it was laid in large areas, particularly if the theatre was heated from the floor or walls; by putting in strips, any cracks could easily be cemented up without disfiguring the floor.
Mr. F. F. WADDY said that in the Northampton General Hospital the terrazzo floors were divided into squares of about eight inches, giving it the appearance of being tiled. These had been in use for seven years without cracking.
With regard to dark blinds, in the operating theatre used for ear-, nose-, and throat-work there had been two black blinds, one to cover the skylight and the other to cover the.window. The first named was outside and the weather put it out of action. When it was replaced he brought a patient into the theatre, allowed the operation to commence and immediately stopped it when the lights were put out. The new blind was green and had imparted to the patient a most ghastly colour. With a green blind it *as quite-impossible to assess the patient's condition by looking at him, and all theatre blinds should be black or grey. Dr. H. N. WEBBER said that a clearing house or repository of information was necessary so that when details of construction came up for consideration gross blunders could be avoided. For instance, it was waste of time to put radiators in the mortuary. In a recently constructed theatre block there was found to be no space available for a surgical instrument cupboard, save in the aDesthetic room. A sterilizer was certainly required there; also a heated cupboard for the patient's blankets and a place for the ward nurse's theatre outfit of boots and gown. If these were not all at hand the patient had to be left unattended while they were obtained. Where steam was available suction could be obtained by an injector system for both surgical and anesthetic purposes. A stopcock and gauge on the line used by each allowed the vacuum to be adjusted to their individual needs. Suction was needed in the ane-sthetic room as well as in the theatre itself. The provision of a uniform temperature between the wards and the theatres was very desirable. Cooling was especially apt to occur in connexion with lifts. Lifts also needed better designing so that accurate levelling and silent closure of doors were the rule instead of the exception.
Dr. EDWARDS (in reply) said that most modern hospitals prided themselves on their steam sterilization, with none of the steam escaping into the theatre. That cancelled the idea of the steam increasing the humidity of the air.
Whether the sterilizing-room should be away from the theatre or near to it he did not know, but it should not be near the anesthetizing-room, as sterilizing-rooms were noisy places.
He agreed with Dr. Webber that lifts were a perennial nuisance; often when wanted they could not be got, either for one's patients or oneself. He would be happier if the beds were on the same floor as the operating theatre; then lifts would not be needed.
